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NOVELTY - Two insulating films (12,13) are formed sequentially on memory cell formed on 
element isolation structure (22) . The insulating film (13) which is thicker than 
insulating film (12), is polished by CMP method so that its surface becomes flat. Then 
etching of the insulating film (13) is performed followed by further polishing, so as 
to expose part of insulating film (12) . 

DETAILED DESCRIPTION - The element isolation structure is formed on element isolation 
area of a semiconductor substrate (1) . 



USE - For DRAM manufacture. 



ADVANTAGE - Ensures sufficient flatness of memory cell, thereby enabling manufacture of 
high density memory cell. 

DESCRIPTION OF DRAWING (S) - The figure shows sectional view indicating manufacture of 
DRAM. (1) Semiconductor substrate; (12,13) Insulating films; (22) Element isolation 
structure . 
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flattening the steps by a simple method. 7 surriclentl y 

surf^fn a me ^° d f ° r manufactu ring a semiconductor device, the 

a field sMeid%P int « la y« insulating film 13 which cove s 

a field shield 22 or a gate electrode structure 23 through an 

interlayer insulating film 12 composed of a silicon oxide 

film and is composed of a BPSG (boro-phospho- silicate 

glass) film is removed by about 100-200 nm in thickness by the chemical 
^f*"^ Polishing (CMP) meth ° d - WhSn the SUrface Potion of Ch6miCal 
the film 13 is polished, the surface is flattened to a some 
degree Then the film 13 is etched back by using the 

highest part of the insulating film 12 as a stopper, when the film 13 is 
S^?^',^" 1 - 13 15 -"Gently flatted. 
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* NOTICES* 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 J The manufacture method of a semiconductor device characterized by providing the following. The. ist process which 
forms wnlatign___rji^i"* ™ f h^ ^nlatiprj fieM-OD-P semiconductor substrate. The 2nd process which forms a semiconductor device 
on the^above -mentioned semiconductor substrate including the element formation field which was surrounded by the 
above-mentioned isolation structure and demarcated. The 3rd process whichjorms theJj^Uj^ 

surface of the aforementioned semi conducto r substrate including the aforementione d semiconductor device top mayJ-£_wojri. The 
4 th pi o'ces^wHghiQri ns the 2nd thick insulator layer as compared with th e 1 st insulator layer concerned on the i nsulator Jay erpf 
the above 1st so that the aforementioned semiconductor device m ay be e mb edde d, The" 5th pr ocess which grinds the 2n d insulator 
la\er of the above so that the 2nd insulator' layer of the above may remain on the insulator lay e r of the above 1 st and flatten jn^of 
the front face of the 2nd InsuI^Haj^eTof the a bove may be^carrie d^out. The 6th process which carries out etchback of the whole 

1 surface oTm^^jnsuTator layer of Uicj^vcTi ntil a~partof 1st insulator layer of the above is exposed first, and carries out 
fl atteuing of ; thOtQnlSci"t J jJie^nd insulator layer of the_above 

[Claim 2] The manufacture method of a semiconductor device according to claim 1 that the aforementioned semiconductor device 
is characterized by the bird clapper from the 1 st element which constitutes a memory cell, and the 2nd element which constitutes 
the circumference circuit section of the aforementioned memory cell 

[Claim 3] The manufacture method of a semiconductor device according to claim 1 or 2 that the 1 st insulator layer ofthe above is 
characterized by the bird clapper from a silicon oxide or a silicon nitride. 

[Claim 4] The manufacture method of a semiconductor device given in any 1 term of the claims 1 -3 characterized by having 
further the 7th process which forms the 3rd insulator layer on the insulator layer of the above 2nd after the 6th process ofthe 
above. 

[Claim 5] The manufacture method of a semiconductor device characterized by providing the following. The 1st process which 
forms isolation structure in the isolation field on a semiconductor substrate. The 2nd process which forms a semiconductor device 
on the above-mentioned semiconductor substrate including the element formation field which was surrounded by the 
above-mentioned isolation structure and demarcated. The 3rd process which forms a layer insulation film so that the 
aforementioned semiconductor device may be embedded. The 4th process which grinds the aforementioned layer insulation film 
so that the aforementioned layer insulation film may remain on the aforementioned semiconductor device and flattening of the 
front face of the aforementioned layer insulation film may be carried out, The 5th process which carries out etchback ofthe whole 
surface ofthe aforementioned layer insulation film until a part of cap insulator layer formed on the aforementioned electric 
conduction film of the best layer among each electric conduction film used as the component ofthe aforementioned semiconductor 
device embedded in the aforementioned layer insulation film is exposed first, and carries out flattening ofthe front face ofthe 
aforementioned layer insulation film. 

[Claim 6] The manufacture method of a semiconductor device according to claim 5 that the aforementioned semiconductor device 
is characterized by the bird clapper from the 1 st element which constitutes a memory cell, and the 2nd element which constitutes 
the circumference circuit section ofthe aforementioned memory cell. 

[Claim 7] The manufacture method of a semiconductor device according to claim 5 or 6 that the aforementioned cap insulator 
layer formed on the aforementioned electric conduction film of the aforementioned best layer is characterized by the bird clapper 
from a silicon oxide or a silicon nitride. 

[Claim 8] The manufacture method of a semiconductor device given in any 1 term ofthe claims 5-7 characterized by having 
further the 6th process which forms the upper insulator layer on the aforementioned layer insulation film after the 5th process of 
the above. 

[Claim 9] The semiconductor device with which it comes to form a semiconductor device on a semiconductor substrate including 
the element formation field which is equipped with the following, and is characterized by the thing which are located in the 
topmost part of the 1st insulator layer ofthe above at least, and which is done for flattening of the aforementioned front face ofthe 
2nd insulator layer ofthe above in the front face of the 2nd insulator layer of the above while grade is exposed in part, and which 
was surrounded by isolation structure and demarcated. The 1st insulator layer formed so that the whole surface ofthe 
aforementioned semiconductor substrate including the aforementioned semiconductor device top might be worn. The 2nd 
insulator layer thickly formed as compared with the 1st insulator layer concerned on the insulator layer of the above 1 st so that the 
aforementioned semiconductor device might be embedded. 
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(Claim 10] The semiconductor device according to claim 9 with which the aforementioned semiconductor device is characterized 
by the bird clapper from the 1st element which constitutes a memory cell, and the 2nd element which constitutes the 
circumference circuit section of the aforementioned memory cell. 

[Claim 1 1 ] The semiconductor device according to claim 9 or 10 with which the 1st insulator layer of the above is characterized 
by the bird clapper from a silicon oxide or a silicon nitnde. 

[Claim 12] In the semiconductor device with which it comes to form a semiconductor device on a semiconductor substrate 
including the clement formation field which was surrounded by isolation structure and demarcated It has the layer insulation film 
formed so that the aforementioned semiconductor device might be embedded, in the front face of the aforementioned layer 
insulation film The cap insulator layer formed on the aforementioned electric conduction film of the best layer among each electric 
conduction film used as the component of the aforementioned semiconductor device is the semiconductor device characterized by 
carrying out flattening of the aforementioned front face of the aforementioned layer insulation film while grade is exposed a part 
[Claim 13] The semiconductor device according to claim 12 with which the aforementioned semiconductor device is 
characterized by the bird clapper from the 1 st element which constitutes a memory cell, and the 2nd element which constitutes the 
circumference circuit section of the aforementioned memory cell. 

[Claim 14] The semiconductor device according to claim 12 or 13 with which the aforementioned cap insulator layer formed on 
the aforementioned electric conduction film of the aforementioned best layer is characterized by the bird clapper from a silicon 
oxide or a silicon nitride. 



[Translation done.] 



2 of 2 



7/22/02 5:21 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(OOO 1] 

(The technical field to which invention belongs] this invention is applied to the semiconductor device with which a remarkable 
level difference consists in a memory cell and its circumference circuit section like DRAM etc., concerning a semiconductor 
device and its manufacture method, and is especially suitable. 
[0002] 

[Description of the Prior Art] In recent years, although horizontal detailed-ization is advancing w ith high integration of a 
semiconductor device, it compares with it, and resistance reduction of insulating reservation of a layer insulation film or wiring 
serves as a technical problem, and vertical thin film-ization has it in the present condition which is not progressing so much, for 
this reason, a level difference remarkable between the memory cell portion to which the laminating of gate wiring or the insulator 
layer was carried out with high density , and the circumference circuit portion which controls the memory cell portion concerned if 
semiconductor memories, such as DRAM, are taken for an example — being generated -- the upper wiring and contact -- the 
variation and poor resolving of a size occur at the time of patterning in the photo lithography process of a hole In order to cancel 
this level difference, l ayer insulatio n films, such as a BPSG (Boro-Phospho Si licate Glass) film, are formed all o ver including a 
memo ry cell rjortion and circumference circuit p ortion top, a retlow is given, and the method of giving the polish and etchback by 
the CMP (Chemical Mech anical Polishing) method is sh mynin mefront face. 
[000.1] 

[Problem(s) to be Solved by the Invention] However, flattening by the CMP method is inferior to the polish homogeneity of a 
layer insulation film, or repeatability between the semiconductor substrates in a semiconductor substrate side, and its variation in 
the thickness of polish **** is large, for this reason, the variation of the thickness of the layer insulation film which consists in a 
lower layer in the photo lithography process after flattening — a reflection factor -- changing — repeatability — good — wiring and 
contact — there is a problem that patterning of a hole cannot be performed Moreover, if flattening is not obtained so much at all by 
the method of giving a reflow to a layer insulation film and carrying out etchback of the front face when a reflow is completed, it is 
difficult to cancel the global level difference of a memory cell portion and a circumference circuit portion. 
[0004] Hereafter, some examples of the flattening method using CMP or etchback are shown below. 

[0005] First, the memory cell section and the circumference circuit section are covered, an application film is formed so that 
flattening of the front face may be carried out, an ion implantation is performed to JP,7-99195,A so that an impurity may reach the 
upper part of the memory cell section, and the way wet etching (dry etching and polish are sufficient.) removes the impurity 
pouring layer of the memory cell section with an application film is indicated. According to this method, sufficient flattening of the 
thing which can make the level difference of the memory cell section and the circumference circuit section a certain grade ease is 
not obtained, but un-arranging [ of an ion -implantation process increasing moreover ] is invited 

[0006] Next, after forming a silicon oxide in JP,7-297 1 87, A so that wiring may be covered, the method of giving etchback so that 
may deposit a silicon nitride further, polish removal of the surface may be carried out so that a silicon nitride may remain, a part of 
silicon ovide may remain after an appropriate time and a silicon nitride may be removed is indicated. Although a certain amount 
of flattening is obtained, it cannot make a big level difference ease like between the memory cell section and the circumference 
circuit sections in this method, if thickness like wiring of one layer is thin, since the etch rate of a silicon oxide and a silicon 
nitride is large with a natural thing and it differs. 

[0007] Next, although the method of grinding and carrying out flattening of the front face is indicated after forming a layer 
insulation film in JP, 8-4 5882, A so that various wiring etc. may be covered, about this method, as mentioned already, it is inferior 
to polish homogeneity or repeatability, and there is a problem that the variation in the thickness of polish **** is large. 
[0008] Next, the method of giving CMP by using as a stopper the silicon nitride formed in order to have filled up the insulator 
layer for isolation with the insulator layer in the trench (slot) and to form this slot in JP,8-227935,A is indicated. Although 
according to this method ] the void of the insulator layer for isolation is removed and the high semiconductor device of a degree 
of integration is obtained, application is primarily limited to the isolation structure of a trench type [ method / this ]. 
[0009] Then, the purpose of this invention is offering the semiconductor device which can obtain sufficient flattening by simple 
technique and enables realization of the further high integration, and its manufacture method in the semiconductor device which 
has a size level difference between the memory cell section and the circumference circuit section like DRAM. 
[001()| 
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[Means for Solving the Problem] The 1 st process at which the manufacture method of the semiconductor device of this invention 
forms isolation structure in the isolation field on a semiconductor substrate, The 2nd process which forms a semiconductor device 
on the above-mentioned semiconductor substrate including the element formation field which was surrounded by the 
above-mentioned isolation structure and demarcated, So that the 3rd process which forms the 1st insulator layer so that the whole 
surface of the aforementioned semiconductor substrate including the aforementioned semiconductor device top may be worn, and 
the aforementioned semiconductor device may be embedded The 4t h process which forms the 2nd th ickjnsulator layer as 
compared with the 1 st insulator layer concerned on th e insulator layer of the above 1 st, The 5 m processu^hlcTTgp nHs the 2nd 
insulator layer of the above "So thartne 2nd insulat or layer of the above may remain orfth e insuTator layer of theabove 1 st and 
tlattening- of the front face o f thi 2nd iiis ntaToTlaver of the above may b e carried out , It has the iS th process which carries o ut 
etc hbacTToi the whole sunace^or trie J2ndj__>L ulator layer of the above until a part of 1st in sulator layer nf the ahny^jj^ji^eH first. 
ancTc ames out flattening of the irontface of the 2n_jin_a_Iat or la yer of the above. 

[00] 1 ] The aforementioned semiconductor device consists of the 1st element which constitutes a memory cell, and the 2nd 
element which constitutes the circumference circuit section of the aforementioned memory cell in the example of 1 mode of the 
manufacture method of the semiconductor device of this invention. 

[001 2] The 1st insulator layer of the above consists of a silicon oxide or a silicon nitride in the example of 1 mode of the 
manufacture method of the semiconductor device of this invention. 

[001 3] The example of 1 mode of the manufacture method of the semiconductor device of this invention has further the 7th 
process which forms the 3rd insulator layer on the insulator layer of the above 2nd after the 6th process of the above. 
[00] 4] The 1st process at which the manufacture method of the semiconductor device of this invention forms isolation structure in 
the isolation field on a semiconductor substrate, The 2nd process which forms a semiconductor device on the above-mentioned 
semiconductor substrate including the element formation field which was surrounded by the above-mentioned isolation structure 
and demarcated, The 3rd process which forms a layer insulation film so that the aforementioned semiconductor device may be 
embedded. The 4th process which grinds the aforementioned layer insulation film so that the aforementioned layer insulation film 
may remain on the aforementioned semiconductor device and flattening of the front face of the aforementioned layer insulation 
film may be earned out, It has the 5th process which carries out etchback of the whole surface of the aforementioned layer 
insulation film until a part of cap insulator layer formed on the aforementioned electric conduction film of the best layer among 
each electric conduction film used as the component of the aforementioned semiconductor device embedded in the 
aforementioned layer insulation film is exposed first, and carries out flattening of the front face of the aforementioned layer 
insulation film 

1 001 5] The aforementioned semiconductor device consists of the 1st element which constitutes a memory cell, and the 2nd 
element which constitutes the circumference circuit section of the aforementioned memory cell in the example of 1 mode of the 
manufacture method of the semiconductor device of this invention. 

[00] 6] In the example of 1 mode of the manufacture method of the semiconductor device of this invention, the aforementioned 
cap insulator layer formed on the aforementioned electric conduction film of the aforementioned best layer consists of a silicon 
oxide or a silicon nitride. 

[001 7] The example of 1 mode of the manufacture method of the semiconductor device of this invention has further the 6th 
process which forms the upper insulator layer on the aforementioned layer insulation film after the 5th process of the above. 
[0018] The semiconductor device of this invention is a semiconductor device with which it comes to form a semiconductor device 
on a semiconductor substrate including the element formation field which was surrounded by isolation structure and demarcated. 
So that the 1 st insulator layer formed so that the whole surface of the aforementioned semiconductor substrate including the 
aforementioned semiconductor device top might be worn, and the aforementioned semiconductor device may be embedded It has 
the 2nd insulator layer thickly formed as compared with the 1st insulator layer concerned on the insulator layer of the above 1st, 
and while one part located in the topmost part of the 1 st insulator layer of the above at least is exposed to the front face of the 2nd 
insulator layer of the above, flattening of the aforementioned front face of the 2nd insulator layer of the above is carried out. 
[001°] The aforementioned semiconductor device consists of the 1st element which constitutes a memory cell, and the 2nd 
element which constitutes the circumference circuit section of the aforementioned memory cell in the example of 1 mode of the 
semiconductor device of this invention. 

[0020] The 1 st insulator layer of the abov e consists of a_sil icon oxide or a silicon nitride i n the example of 1 mode of the 
semico nductor device of tins inve ntion. 

[002 1 ] The semiconductor device of this invention is a semiconductor device with which it comes to form a semiconductor device 
on a semiconductor substrate including the element formation field which was surrounded by isolation structure and demarcated. 
It has the layer insulation film formed so that the aforementioned semiconductor device might be embedded, in the front face of 
the aforementioned layer insulation film While one part of the cap insulator layer formed on the aforementioned electric 
conduction film of the best layer among each electric conduction film used as the component of the aforementioned semiconductor 
device is exposed, flattening of the aforementioned front face of the aforementioned layer insulation film is carried out. 
[0022] The aforementioned semiconductor device consists of the 1st element which constitutes a memory cell, and the 2nd 
element which constitutes the circumference circuit section of the aforementioned memory cell in the example of 1 mode of the 
semiconductor device of this invention. 

[0023] In the example of 1 mode of the semiconductor device of this invention, the aforementioned cap insulator layer formed on 
the aforementioned electric conduction film of the aforementioned best layer consists of a silicon oxide or a silicon nitride. 
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10024] 

[Function] It faces manufacturing a semiconductor device and there are a grinding method and the etchback method as the leading 
technique of the flattening method of the layer insulation film. While the grinding method is excellent in the dissolution of a global 
level difference, it is inferior to polish homogeneity a little. On the other hand, since it excels in polish homogeneity, and the level 
difference after deposition of a layer insulation film is reflected while repeatability is good, since a terminal point judging is also 
easv, the etchback method is unsuitable to the dissolution of a global level difference. t|^s invention uses these two fla ttening 
method s together, and it applies only the advantage to the manufacture method of a semiconductor dev ic e while it compe nsates 
mutual dement. 

lOtfc.SJThatTs, in the manufacture method of the semiconductor device of this invention, the front face of the 2nd insulator layer 
{layer insulation film) which embeds a semiconductor device is ground first. At this time, flattening of the front face of the 2nd 
insulator layer (layer insulation film) can fully be carried out, and reduction of a global level difference is made good However, it 
is inferior to polish homogeneity, such as a layer insulation film, and repeatability between the semiconductor substrates within a 
semiconductor substrate side, and dispersion in the amount of polishes (**** of a layer insulation film) is large. Then, etchback of 
the front face of the 2nd insulator layer (layer insulation film) by which flattening was carried out to some extent is carried out 
Since etchback is given by using a part of 1 st insulator layer or a part of cap insulator layer as a stopper until a part of cap 
insulator layer formed on the aforementioned electric conduction film of the best layer among each electric conduction film used 
as a part of 1 st insulator layer of a wrap and the component of a semiconductor device exposes first the semiconductor device 
embedded at the 2nd insulator layer (layer insulation film) at this time namely, the end time of etchback is specified certainly. 
1 herefore, the 2nd insulator layer (layer insulation film) will have a final very high precision, and will be carried out [ flattening ] 
by the etchback following polish. 
[0026] 

[Embodiments of the Invention] Hereafter, the form of some concrete operations which applied this invention is explained in 
detail, referring to a drawing. 

(0027] (1st operation form) First, the 1 st operation form is explained. In this 1st operation form, DRAM is illustrated as a 
semiconductor device and the composition is explained with the manufacture method. In addition, with the 1st operation form, a 
memory capacitor explains taking the case of the so-called DRAM of the COB (Capacitor Over Bithne) structure where it is 
located in the upper layer of bit wiring. 

[0028] First, as shown in drawing 1 (a), on the p type silicon semiconductor substrate 1 , the field shield isolation structure 22 is 
formed in an isolation field by the so-called field shield isolation method, and the element formation field 2 1 is demarcated. 
[002')] That is, thickness is first formed for a silicon oxide 2, the polycrystal silicon film 3, and a silicon oxide 4 one by one on the 
p type silicon semiconductor substrate 1 at 50nm, 200nm, and about 200nm, respectively. Then, patterning of these silicon oxides 
2. the polycrystal silicon film 3, and the silicon oxide 4 is carried out by the dry etching following photo lithography and it etc., it 
removes alternatively, respectively, and the element formation field 2 1 is demarcated. And after forming a silicon oxide on the 
uhole surface so that the silicon oxide 2, the polycrystal silicon film 3, and silicon oxide 4 which remained may be covered, 
anisotropy dry etching of the whole surface of the silicon oxide concerned is carried out by RIE etc, it leaves a silicon oxide only 
to the side attachment wall of a silicon oxide 2, the polycrystal silicon film 3, and a silicon oxide 4, and the side-attachment- wall 
protective coat 5 is formed. Thereby, the field shield isolation structure 22 equipped with the shield plate electrode which consists 
of a polycrystal silicon film surrounded by the silicon oxide is formed in a field field. 

1 0030] Next, as shown in drawing 1 (b), it oxidizes thermally on the front face of the silicon semiconductor substrate 1 on the 
element formation field 21 which was mutually separated by the field shield isolation structure 22, and was demarcated relatively, 
and the gate oxide film 6 of about 1 5nm of thickness is formed. Then, a polycrystal silicon film and a silicon oxide are formed one 
by one by CVD all over including the field shield isolation structure 22. Subsequently, patterning of these silicon oxides and the 
polycry stal silicon film is earned out, and the gate electrode 8 which consists of the cap insulator layer 7 and polycrystal silicon 
film which become band-like from a silicon oxide is formed on the element formation field 2 1 ranging over the field shield 
isolation structure 22 top. 

[ < >03 I ] Then, while anisotropy dry etching of the whole surface of the silicon oxide concerned is continuously carried out 
deposition formation of the silicon oxide and carried out to the whole surface by RIE etc. with CVD so that each cap insulator 
la\er 7 on the element formation field 21 and the field shield isolation structure 22 may be covered, and removing the gate oxide 
film (» between the gate electrodes 8 in the element formation field 2 1 , it leaves the above-mentioned silicon oxide only to the side 
attachment wall of each gate electrode 8, and the side-attachment-wall protective coat 9 is formed. At this time, it has the gate 
electrode 8 by which pattern formation was earned out to band-like through the gate insulator layer 6 on the element formation 
field 21 so that the field shield isolation structure 22 top may be straddled, and the gate electrode structure 23 which the cap 
insulator layer 7 and the sidc-attachment-wall protective coat 9 are formed, and becomes so that this gate electrode 8 may be 
covered is completed. 

[0032] Next, as shown in drawing 1 (c), deposition formation of the polycrystal silicon film which n type impurity, for example, 
I.vnn (P), is doped by CVD, and becomes is carried out all over including the field shield isolation structure 22 top. At this time, 
Lynn (P) in the polycrystal silicon film concerned is spread from a polycrystal silicon film on both sides of the gate electrode 8 in 
the element formation field 2 1 of the silicon semiconductor substrate 1 , and each diffusion layer 1 0 used as the source/drain is 
formed. 

[0033 ] Then, patterning of the polycrystal silicon film is carried out to the shape of an island so that it may be divided on the cap 
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insulator layer 7 on the element formation field 2 1 , and the pad polycrystal silicon film 1 1 is formed so that it may connect with 
each diffusion layer 10 independently respectively. Bach pad polycrystal silicon film 1 1 will be formed in the shape of f to which 
the edge covers the part on the gate electrode structure 23 ] an island. 

[0034] Next, as shown in drawing 2 (a), deposition formation of the layer "^''fltip" rd "' n uihirKmnsists of a sili c on n v "^ 
(Si OX film) by reduced pressure C VP is carried out at about 1 OOnm of thickness. Then, after carry ing out deposition for mation 
of theTa yer insulation film 13 whic h consists o f a ptPSG film hv ordi n ary-pressure CVT) at a hnut 600nm o ll hickness so that the 
layer in sulation film 1 2 may b e covered, and gi ving a reflow, only about 100-200nm only of thickness carries out po lish removal 
of Thesurface parUftf4h&-by^r insula tion film i Tb y the chemical machinery grinding (Chemical Mechanica l^PolishingiCMPl 
method. 

[0035] Next, as shown in drawing 2 (b), whole surface etchback processin g is shortly performed to the layer insulation film 1 3 to 
which fl attening of the front face was earned out to some extent by the CMP method by the dry etching method. Etching gas is 
made Into the mixed gas of CI IT3 (60sc cm), CF4 (60sccm), and Ar (800sccm ), usin g an parallel monotonous typ e etching system 
for exampl elis etching condition's, an e tcTT ing pressure is set to i700mTorr(s) and injection power is set to 7 SOW with R F power. 
Herelfetching of the layer insulation film 73 progresses by etchback processing, the layer insulation film 1 2 of a wrap part will 
expose the pad polycrystal silicon film 1 1 applied on the gate electrode structure 23 where it is located on the field shield isolation 
structure 22 the topmost part grade of the layer insulation film 1 2 which consists in the lower layer of the layer insulation film 1 3 
soon, and here. At this time, the etching area of the layer insulation film 1 3 decreases, and CO emission spectrum intensity in 
plasma also decreases in connection with it. With this operation form, the variation of this CO emission spectrum intensity is 
detected, and the time of the layer insulation film 12 being exposed is specified to the terminal point of etching. In addition, even 
it it ends etching in fact at the time concerned, since the layer insulation film 1 2 has thin thickness, the topmost part grade of the 
pad polycrystal silicon film 1 1 will expose it a little. In this operation form, repeatability can fully improve the whole surface 
mostly flattening of the layer insulation film 1 3 in the minimum thickness by the aforementioned etchback processing following 
the surface polish by the CMP method. 

[003(>] Next, it is SiOX by reduced pressure CVD on the layer insulation film 13 by which flattening was earned out as shown in 
draw ing 3 (a). Deposition formation of the layer insulation film 14 which consists of a film is carried out at about lOOnm of 
thickness, then, the bit contact in which patterning of the layer insulation films 14, 13, and 12 is carried out, and a part of front 
face of the pad polycrystal silicon film 1 1 (pad polycrystal silicon film 1 1 of the inside of drawing and center-section grade) is 
exposed — a hole 1 5 is formed 

[0037] next, it is shown in drawing 3 (b) — as — bit contact — the polycrystal silicon film 16 which doped n type impurity, for 
example, Lynn, by reduced pressure CVD all over the layer insulation film 14 containing the internal surface of a hole 1 5 is 
formed in about 60nm of thickness Then, the tungsten silicide film 1 7 is formed by the spatter or CVD on the polycrystal silicon 
film 1 6 at about 200nm of thickness. And patterning of the tungsten silicide film 17 and the polycrystal silicon film 16 is carried 
out. and the band-like bit wiring 24 is formed. 

[0038] although illustration was omitted after an appropnate time — a layer insulation film and contact — pass processes, such as 
formation of a hole and a memory capacitor, and formation of the metal wiring following it, — DRAM is completed 
[0039] As mentioned above, in the 1st operation form, the front face of the layer insulation film 1 3 which embeds the gate 
electrode structure 23 and the pad polycrystal silicon film 1 1 through the layer insulation film 12 is ground first. At this time, 
flattening of the iront face of the layer insulation film 13 can fully be carried out, and reduction of a global level difference is made 
good However, it is inferior to the polish homogeneity of the layer insulation film 1 3 and repeatability between the silicon 
semiconductor substrates 1 within the field of the silicon semiconductor substrate 1 , and dispersion in the amount of polishes 
(**** of the layer insulation film 13) is large Then, etchback of the front face of the layer insulation film 13 by which flattening 
was carried out to some extent is carried out. Since etchback is given by using some layer insulation films 1 2 as a stopper until the 
best layer grade of the layer insulation film 1 2 formed in the lower layer of the layer insulation film 1 3 is exposed first at this time 
namely, the end time of etchback is specified certainly. Therefore, the layer insulation film 1 3 will have a final very high 
precision, and will be carried out [ flattening ] by the etchback following polish. 

[0040] Therefore, according to the 1st operation form, in DRAM which has a size level difference between a memory cell field 
and a circumference circuit field, sufficient flattening can be obtained by simple technique and it becomes realizable [ the further 
high integration ]. 

[004 1 ] - Modification - Here, the modification of the 1 st operation form is explained. Although DRAM is manufactured through 
the almost same process as the 1st operation form in this modification, it is SiOX about the layer insulation film 1 2. It forms from 
a silicon nitride (Si3 N4 film) instead of being made from a film. 

[0042] Thus, Si 3N4 By forming the layer insulation film 1 2 which consists of a film, it adds to the effect of the 1 st operation form 
mentioned above, and is Si 3N4 A film is SiOX. As compared with a film, since the etch rate is low, the layer insulation film 12 
c;m function on accuracy as a stopper more at the time of etchback processing, and flattening of the layer insulation film 13 can be 
performed still more certainly. 

[0043] (2nd operation form) Then, the 2nd operation form of this invention is explained. Here, the composition of DRAM is 
illustrated w ith the manufacture method like the 1st operation form. Drawing 4 - drawing 9 are the outline cross sections showing 
the main processes of the manufacture method of DRAM of the 2nd operation form. Drawing where drawing 4 (a) - drawing 4 (c) 
and drawing 5 (a), drawing 6 (a), drawing 7 (a), drawing 8 (a), and drawing 9 (a) met the longitudinal direction of bit wiring, 
drawing 5 ( b), drawing 6 (b), drawing 7 (b), drawing 8 (b), and drawing 9 < b) are drawings which met in the direction which 
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intersects perpendicularly with a longitudinal direction. In addition, a same sign is given to the same part as the component of 
DRAM of the 1 st operation form. 

[0044] In this 2nd operation form, the field shield layer insulation film 22 and the gate electrode structure 23 are first Ibrmed 
through the process of drawing 1 (a) - drawing 1 (b) like the case of the 1st operation form. I lere, the element formation field 2 1 
in which a memory capacitor etc. is formed behind is set to memory cell field 2 1 a, and other element formation fields 2 1 which 
adjoin this memory cell are set to circumference circuit field 21b. The gate electrode structure 3 1 is formed in this circumference 
circuit field 21b simultaneously with the gate electrode structure 23 in memory cell field 21a. 

1 0045] Next, as shown in drawing 4 ( a), deposition formation of the polycrystal silicon film with which CVD comes to dope n 
i\pe impurity, for example, Lynn (P), is carried out all over including a memory cell field 2 1 a and circumference circuit field 2 1 b 
top. At this time, Lynn (P) in the polycrystal silicon film concerned is spread from a polycrystal silicon film on both sides of the 
gate electrode 8 in memory cell field 2 1 a of the silicon semiconductor substrate 1 , and circumference circuit field 2 1 b, and each 
diffusion layer 33 from which each diffusion layer 10 used as the source/drain serves as the source/drain at circumference circuit 
field 2 lb is formed in memory cell field 21a, respectively. 

10046] Then, patterning of the polycrystal silicon film is earned out to the shape of an island so that it may be divided on the cap 
insulator layer 7 in memory cell field 21a and circumference circuit field 21b, respectively, and the pad polycrystal silicon film 32 
is formed in memory cell field 21a, respectively so that it may connect with each diffusion layer 10 independently respectively and 
the pad polycrystal silicon film 1 1 may be respectively connected with each diffusion layer 33 independently at circumference 
circuit field 21b. Each pad polycrystal silicon films 1 1 and 32 will be formed in the shape of f to which the edge covers the part 
on the gate electrode structure 23 and 3 1 ] an island. 

1 0047] next, the whole surface which includes a memory cell field 2 1 a and circumference circuit field 21b top as shown in 
drawing 4 (b) -- CVD -- SiOX the bit contact in which patterning of this layer insulation film 25 is earned out, and a part of front 
face of the pad polycrystal silicon film 1 1 ( pad polycrystal silicon film 11 of the inside of drawing and the center-section grade in 
memory cell field 21a) is exposed after forming the layer-insulation film 25 which consists of a film — a hole 1 5 is fonned 
[0048] next, it is shown in drawing 4 (c) — as — memory cell field 2 1 a — setting — bit contact -- the polycrystal silicon film 16 
which doped n type impurity; for example, Lynn, by reduced pressure CVD all over the layer insulation film 25 containing the 
internal surface of a hole 1 5 is formed in about 60nm of thickness Then, the tungsten sihcide film 1 7 is formed by the spatter or 
CVD on the polycrystal silicon film 16, and the silicon nitride (Si3 N4 film) 18 is further formed one by one on the tungsten 
silicide film 17 at about 200nm of thickness. And Si 3N4 Patterning of a film 1 8, the tungsten silicide film 1 7, and the polycrystal 
silicon film 16 is earned out, and the band-like bit wiring 24 is formed. Mere, it is Si 3N4. A film 1 8 turns into a cap insulator 
layer of the bit wiring 24. 

[004')] Then, it is Si 3N4 by CVD to the whole surface which includes a memory cell field 2 la and circumference circuit field 
2 1 b top as shown in drawing 5 (a) and drawing 5 (b). A film is formed and it is this Si 3N4. Anisotropic etching of the 
membranous whole surface is carried out, and the side -attachment -wall protective coat 43 is formed in the side of the bit wiring 
24 and the cap insulator layer 1 8. In addition, drawing 5 (b) shows the cross section of the direction which intersects 
perpendicularly with the longitudinal direction of the bit wiring 24, and is a cross section corresponding to 1 of dashed line A-A' 
of drawing 5 (a). This is the same also in the following drawing 6 - drawing 9 . 

[0050] Next, as shown in drawing 6 (a) and drawing 6 (b), after carrying out deposition formation of the layer insulation film 44 
which consists of a BPSG film by ordinary-pressure CVD all over including a memory cell field 2 1 a and circumference circuit 
field 2 lb top at about 4000 A of thickness and giving a reflow, only about 100-200nm only of thickness carnes out polish removal 
of the surface part of the layer insulation film 44 by the CMP method. 

j ( K)5 1 ] Next, as shown in drawing 7 (a) and drawing 7 ( b), whole surface etchback processing is shortly performed to the layer 
insulation film 44 to which flattening of the front face was earned out to some extent by the CMP method by the dry etching 
method. Etching gas is made into the mixed gas of CHF3 (60sccm), CF4 (60sccm), and Ar (SOOsccm), using an parallel 
monotonous type etching system for example as etching conditions, an etching pressure is set to 1700mTorr(s) and injection 
power is set to 750W with RF power Here, if etching of the layer insulation film 44 progresses by etchback processing, the front 
face of the cap insulator layer 1 8 of the bit winng 24 which consists in the lower layer of the layer insulation film 44 soon will be 
exposed. At this time, the etching area of the layer insulation film 44 decreases, and CO emission spectrum intensity in plasma 
also decreases in connection with it. With this operation form, the variation of this CO emission spectrum intensity is detected, 
and the time of the cap insulator layer 18 being exposed is specified to the terminal point of etching. In this operation form, 
repeatability can fully improve the whole surface mostly flattening of the layer insulation film 44 in the minimum thickness by the 
aforementioned etchback processing following the surface polish by the CMP method. 

[0052] Next, it is SiOX by reduced pressure CVD to the whole surface so that the bit wiring 24 and the cap insulator layer 1 8 
may be covered, as shown in drawing 8 (a) and drawing 8 (b). Although illustration is omitted after forming in about 20()nm of 
thickness the layer insulation film 34 which consists of a film the storage contact in which patterning of the layer insulation films 
34, 44, and 25 is carried out, and a part of front face of the pad polycrystal silicon film 1 1 ( pad polycrystal silicon film 1 1 of the 
inside of drawing and the both-ends grade in memory cell field 2 1 a) is exposed - a hole is formed then, storage contact - a hole 
- the polycrystal silicon film which doped n type impunty, for example, Lynn, by reduced pressure CVD all over including inside 
is formed in about 460nm of thickness then, a polycrystal silicon film — patterning — carry ing out — storage contact — the storage 
node electrode 35 which comes to connect with the pad polycrystal silicon film 1 1 through a hole is formed Then, after forming 
the dielectric film 36 used as the three-tiered structure of an oxide film, a nitride, and an oxide film so that the storage node 
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electrode 35 may be covered, the polycrystal silicon film which doped n type impurity, for example, Lynn, by reduced pressure 
CVD is formed in about 1 50nm of thickness. Then, patterning of a polycrystal silicon film and the dielectric film 36 is carried out, 
and the cell plate electrode 37 is formed. At this time, the memory capacitor the storage node electrode 35 and the cell plate 
electrode 37 counter and carry out [ a capacitor ] capacity coupling through a dielectric film 36 is completed. 
[0(153] Next, it is Si OX by CVD to the whole surface which includes a memory cell field 2la and circumference circuit field 21b 
top so that a memory capacitor may be covered as shown in drawing 9 (a) and drawing 9 (b). After forming a film in about I QOn m 
of thickness, a RP SG fil m is continuously formed in about JjOOnm of thickness by ordinary -pressure CVD, and the layer insulation 
film 38 whose sum total thickness is about 600nm is formed, then, the contact which leads to the gate electrode 8 in 
circumference circuit field 21b - a hole (illustration is omitted) is formed 

1(1(154] although illustration was omitted after an appropriate time — a layer insulation film and connection -- pass processes, such 
as formation of a hole, and formation of the metal wiring following it, — DRAM is completed 

[(1055] As mentioned above, in the 2nd operation form, the front face of the layer insulation film 44 embedding a memory 
capacitor etc. is ground first. At this time, flattening of the front face of the layer insulation film 44 can fully be earned out, and 
reduction of a global level difference is made good. However, it is inferior to the polish homogeneity of the layer insulation film 
44 and repeatability between the silicon semiconductor substrates 1 within the field of the silicon semiconductor substrate 1, and 
dispersion in the amount of polishes (**** of the layer insulation film 44) is large. Then, etchback of the front face of the layer 
insulation film 44 by which flattening was carried out to some extent is earned out. Since etchback is given by using the cap 
insulator layer 18 as a stopper until the front face of the cap insulator layer 18 located in the lower layer of the layer insulation film 
44 is exposed first at this time namely, the end time of etchback is specified certainly. Therefore, from on memory cell field 21 a, 
the layer insulation film 44 will chip on circumference circuit field 21b, and will be earned out [ flattening ] with a final very high 
precision by the etchback following polish. 

[0056] Therefore, according to the 2nd operation form, in DRAM which has a size level difference between memory cell field 
2 1 a and circumference circuit field 21b, sufficient flattening can be obtained by simple technique and it becomes realizable [ the 
further high integration ]. 

[0057] (3rd operation form) Then, the 3rd operation form of this invention is explained. Here, an MOS transistor is illustrated as 
a semiconductor device and the composition is explained with the manufacture method. In addition, a same sign is given to the 
same part as the component of DRAM of the 1 st operation form. 

[0058] First, like the case of the 1st operation form, through the process of drawing 1 (a), the field shield layer insulation film 22 
is formed, and the element formation field 21 is demarcated on the silicon semiconductor substrate 1 in this 3rd operation form. 
[0059] Next, as shown in drawing 10 (a ), it oxidizes thermally on the front face of the silicon semiconductor substrate 1 on the 
element formation field 21 , and the gate oxide film 6 of about 1 lOnm of thickness is formed. Then, they are a polycrystal silicon 
film and Si 3N4 by CVD to the whole surface including the field shield isolation structure 22. A film is formed one by one so that 
thickness may be set to about 200-300nm and about 20-50nm, respectively. Subsequently, these Si 3N4 Patterning of a film and 
the polycrystal silicon film is carried out, the field shield isolation structure 22 top is straddled, and it is Si 3N4 to band-like on the 
element formation field 2 1 . The gate electrode 8 which consists of the cap insulator layer 5 1 and polycrystal silicon film which 
consist of a film is formed 

1 0060] Then, a silicon oxide is formed in the whole surface by CVD, anisotropic etching of the whole surface of this silicon oxide 
is carried out, the side-attachment-wall protective coat 52 is formed in the side of each gate electrode 8 and the cap insulator layer 
5 1 , and the gate electrode structure 53 is formed. 

[006 1 ] Next, after forming the B PSG film 54 in about 600nm by ordinary- pressure CVD here [ the thickness and here ] where the 
gate electrode structure 53 on the element formation field 21 is embedded after forming a silicon oxide 55 in about lOOnm of 
thickness so that the whole surface may be worn by CVD as shown in drawing 1 0 (b), and giving a reflow, only about 100-200nm 
only of thickness carries out polish removal of the surface part of the layer insulation film 54 by the CMP method. 
[0062] Next, as shown in drawing 10 (c), whole surface etchback processing is shortly performed to the layer insulation film 54 
to which flattening of the front face was carried out to some extent by the CMP method by the dry etching method. Etching gas is 
made into the mixed gas of CHF3 (60scem), CF4 (60sccm), and Ar (800sccm), using an parallel monotonous type etching system 
for example as etching conditions, an etching pressure is set to 1 70()mTorr(s) and injection power is set to 750W with RF power. 
Here, if etching of the layer insulation film 54 progresses by etchback processing, the front face of the cap insulator layer 51 of the 
gate electrode structure 53 which consists soon on the lower layer field shield isolation structure 22 of the layer insulation film 54 
will be exposed. At this time, the etching area of the layer insulation film 54 decreases, and CO emission spectrum intensity in 
plasma also decreases in connection with it. With this operation form, the vanation of this CO emission spectrum intensity is 
detected, and the time of the cap insulator layer 52 being exposed is specified to the terminal point of etching. In this operation 
form, repeatability can fully improve the whole surface mostly flattening of the layer insulation film 54 in the minimum thickness 
by the aforementioned etchback processing following the surface polish by the CMP method. 

[0063] although illustration was omitted after an appropriate time -- a memory cell capacitor, a layer insulation film, and 
connection - pass processes, such as formation of a hole, and formation of the metal winng following it, -- an MOS transistor is 
completed 

[0064 J As mentioned above, in the 3rd operation gestalt, the front face of the layer insulation film 54 which embeds the gate 
electrode structure 53 is ground first. Etchback of the front face of the layer insulation film 54 at this time by which flattening was 
carried out to some extent is carried out. At this time, flattening of the front face of the layer insulation film 54 can fully be carried 
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out, and reduction of a global level difference is made good. However, it is inferior to the polish homogeneity of the layer 
insulation film 54 and repeatability between the silicon semiconductor substrates 1 within the field of the silicon semiconductor 
substrate 1, and dispersion in the amount of polishes (**♦* of the layer insulation film 54) is large. Since etchback is given by 
using the cap insulator layer 5 1 as a stopper until the front face of the cap insulator layer 5 1 located in the lower layer of the layer 
insulation film 54 is exposed first namely, the end time of etchback is specified certainly. Therefore, the layer insulation film 54 
will have a final very high precision, and will be carried out [ flattening ] by the etchback following polish. 
[0065] in addition, the 1 - above-mentioned [ this invention ] - it is not limited to the 3rd operation ****** For example, instead 
of forming isolation structure as field shield isolation structure by the field shield isolation method, it forms as a field oxide film by 
the so-called LOCOS method, or a slot is formed in a silicon semiconductor substrate by the trench separation method, this 
Mizouchi may be embedded by the insulator layer and trench type isolation structure may be formed. 
[0066] 

[Effect of the Invention] According to this invention, m DRAM, an MOS transistor with a big level difference, etc. which have a 
size level difference, for example between a memory cell field and a circumference circuit field, sufficient flattening can be 
obtained by simple technique and it becomes realizable [ the further high integration ]. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not retlect the original precisely 

2 **** shows mc word which can not be translated. 

3 In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention is applied to the semiconductor device with which a remarkable 
level difference consists in a memory cell and its circumference circuit section like DRAM etc., concerning a semiconductor 
device and its manufacture method, and is especially suitable. 
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PRIOR ART 



[Description of the Prior Art] In recent years, although horizontal detailed-ization is advancing with high integration of a 
semiconductor device, it compares with it. and resistance reduction of insulating reserv ation of a layer insulation film or wiring 
serves as a technical problem, and vertical thin film-ization has it in the present condition which is not progressing so much for 
this reason, a level difference remarkable between the memory cell portion to which the laminating of gate wiring or the insulator 
laver was carried out with high density, and the circumference circuit portion which controls the memory cell portion concerned if 
semiconductor memories, such as DRAM, are taken for an example -- being generated -- the upper wiring and contact -- the 
variation and poor resolving of a size occur at the time of patterning in the photo lithography process of a hole In order to cancel 
this level difference, layer insulation films, such as a BPSG (Boro-Phospho Silicate Glass) film, are formed all over including a 
memory cell portion and circumference circuit portion top, a reflow is given, and the method of giving the polish and etchback by 
the CMP (ChemicalMechanical Polishing ) method is shown in the front face. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, in DRAM, an MOS transistor with a big level difference, etc which have a 
size level difference, for example between a memory cell field and a circumference circuit field, sufficient flattening can be 
obtained by simple technique and it becomes realizable [ the further high integration ]. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, flattening by the CM] 5 method is inferior to the polish homogeneity of a 
layer insulation film, or repeatability between the semiconductor substrates in a semiconductor substrate side, and its variation in 
the thickness of polish **** is large, for this reason, the variation of the thickness of the layer insulation film which consists in a 
lower la\er in the photo lithography process after flattening — a reflection factor -- changing -- repeatability — good -- wiring and 
contact -- there is a problem that patterning of a hole cannot be performed Moreover, if flattening is not obtained so much at all by 
the method of giving a reflow to a layer insulation film and carrying out etchback of the front face when a reflow is completed, it is 
difficult to cancel the global level difference of a memory cell portion and a circumference circuit portion. 
[0004] Hereafter, some examples of the flattening method using CMP or etchback are shown below. 

[0005 J First, the memory cell section and the circumference circuit section are covered, an application film is formed so that 
flattening of the front face may be carried out, an ion implantation is performed to .TP, 7-991 95,A so that an impurity may reach the 
upper part oi the memory cell section, and the way wet etching (dry etching and polish are sufficient ) removes the impurity 7 
pouring layer of the memory cell section with an application film is indicated. According to this method, sufficient flattening of the 
thing which can make the level difference of the memory cell section and the circumference circuit section a certain grade ease is 
not obtained, but un-arrangmg [ of an ion-implantation process increasing moreover ] is invited. 

[0006] Next, after forming a silicon oxide in JP,7-297 1 87, A so that wiring may be covered, the method of giving etchback so that 
may deposit a silicon nitride further, polish removal of the surface may be carried out so that a silicon nitride may remain, a part of 
silicon oxide may remain after an appropriate time and a silicon nitride may be removed is indicated. Although a certain amount 
of flattening is obtained, it cannot make a big level difference ease like between the memory cell section and the circumference 
circuit sections in this method, if thickness like wiring of one layer is thin, since the etch rate of a silicon oxide and a silicon 
nitride is large with a natural thing and it differs. 

[0007] Next, although the method of grinding and carrying out flattening of the front face is indicated after forming a layer 
insulation film in JP,8-45882,A so that various wiring etc may be covered, about this method, as mentioned already, it is inferior 
to polish homogeneity or repeatability, and there is a problem that the variation in the thickness of polish **** is large. 
[0008] Next, the method of giving CMP by using as a stopper the silicon nitride formed in order to have filled up the insulator 
layer for isolation with the insulator layer in the trench (slot) and to form this slot in JP,8-227935,A is indicated. Although 
according to this method ] the void of the insulator layer for isolation is removed and the high semiconductor device of a degree 
of integration is obtained, application is primarily limited to the isolation structure of a trench type [ method / this ]. 
[0009] Then, the puipose of this invention is offering the semiconductor device which can obtain sufficient flattening by simple 
technique and enables realization of the further high integration, and its manufacture method in the semiconductor device which 
has a size level difference between the memory cell section and the circumference circuit section like DRAM. 
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MKANS 



[Means for Solving the Problem] It is characterized by equipping the manufacture method of the semiconductor device of this 
invention with the following. The 1st process which forms isolation structure in the isolation field on a semiconductor substrate. 
The 2nd process which forms a semiconductor device on the above-mentioned semiconductor substrate including the element 
formation field which was surrounded by the above-mentioned isolation structure and demarcated. The 3rd process which forms 
the 1st insulator layer so that the whole surface of the aforementioned semiconductor substrate including the aforementioned 
semiconductor device top may be worn. The 4th process which forms the 2nd thick insulator layer as compared with the 1 st 
insulator layer concerned on the insulator layer of the above 1 st so that the aforementioned semiconductor device may be 
embedded, The 5th process which grinds the 2nd insulator layer of the above so that the 2nd insulator layer of the above may 
remain on the insulator layer of the above 1 st and flattening of the front face of the 2nd insulator layer of the above may be carried 
out, The 6th process which carries out etchback of the whole surface of the 2nd insulator layer of the above until a part of 1 st 
insulator layer of the above is exposed first, and carries out flattening of the front face of the 2nd insulator layer of the above. 
1 00 1 I ] The aforementioned semiconductor device consists of the I st element which constitutes a memory cell, and the 2nd 
element which constitutes the circumference circuit section of the aforementioned memory cell in the example of 1 mode of the 
manufacture method of the semiconductor device of this invention 

[00 1 2] The 1 st insulator layer of the above consists of a silicon oxide or a silicon nitride in the example of 1 mode of the 
manufacture method of the semiconductor device of this invention 

[00 13] The example of 1 mode of the manufacture method of the semiconductor device of this invention has further the 7th 
process which forms the 3rd insulator layer on the insulator layer of the above 2nd after the 6th process of the above. 
[0014] It is characterized by equipping the manufacture method of the semiconductor device of this invention with the following. 
The 1 st process which forms isolation structure in the isolation field on a semiconductor substrate. The 2nd process which forms 
a semiconductor device on the above-mentioned semiconductor substrate including the element formation field which was 
surrounded by the above-mentioned isolation structure and demarcated. The 3rd process which forms a layer insulation film so 
that the aforementioned semiconductor device may be embedded. The 4th process which grinds the aforementioned layer 
insulation film so that the aforementioned layer insulation film may remain on the aforementioned semiconductor device and 
flattening of the front face of the aforementioned layer insulation film may be carried out, The 5th process which carries out 
etchback of the whole surface of the aforementioned layer insulation film until a part of cap insulator layer formed on the 
aforementioned electric conduction film of the best layer among each electric conduction film used as the component of the 
aforementioned semiconductor device embedded in the aforementioned layer insulation film is exposed first, and carries out 
flattening of the front face of the aforementioned layer insulation film. 

[00 1 5] The aforementioned semiconductor device consists of the 1 st element which constitutes a memory cell, and the 2nd 
element which constitutes the circumference circuit section of the aforementioned memory cell in the example of 1 mode of the 
manufacture method of the semiconductor device of this invention. 

[0016] In the example of 1 mode of the manufacture method of the semiconductor device of this invention, the aforementioned 
cap insulator layer formed on the aforementioned electric conduction film of the aforementioned best layer consists of a silicon 
oxide or a silicon nitride. 

[0017] The example of 1 mode of the manufacture method of the semiconductor device of this invention has further the 6th 
process which forms the upper insulator layer on the aforementioned layer insulation film after the 5th process of the above 
[0018] The semiconductor device of this invention is a semiconductor device with which it comes to form a semiconductor device 
on a semiconductor substrate including the element formation field which was surrounded by isolation structure and demarcated. 
So that the 1 st insulator layer formed so that the whole surface of the aforementioned semiconductor substrate including the 
aforementioned semiconductor device top might be worn, and the aforementioned semiconductor device may be embedded It has 
the 2nd insulator lay er thickly formed as compared with the 1st insulator layer concerned on the insulator layer of the above 1st, 
and while one part located in the topmost part of the 1st insulator layer of the above at least is exposed to the front face of the 2nd 
insulator layer of the above, flattening of the aforementioned front face of the 2nd insulator layer of the above is carried out. 
[00 1 ')] The aforementioned semiconductor device consists of the 1 st element which constitutes a memory cell, and the 2nd 
element which constitutes the circumference circuit section of the aforementioned memory cell in the example of 1 mode of the 
semiconductor device of this invention. 

[0020] The 1 st insulator layer of the above consists of a silicon oxide or a silicon nitride in the example of 1 mode of the 
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semiconductor device of this invention. 

[002 1 ] The semiconductor device of this invention is a semiconductor device with which it comes to form a semiconductor device 
on a semiconductor substrate including the element formation field which was surrounded by isolation structure and demarcated 
It has the layer insulation film formed so that the aforementioned semiconductor device might be embedded, in the front face of 
the aforementioned layer insulation film While one part of the cap insulator layer formed on the aforementioned electric 
conduction film of the best layer among each electric conduction film used as the component of the aforementioned semiconductor 
device is exposed, flattening of the aforementioned front face of the aforementioned layer insulation film is earned out. 
[0022] The aforementioned semiconductor device consists of the 1st element which constitutes a memory cell, and the 2nd 
element which constitutes the circumference circuit section of the aforementioned memory cell in the example of 1 mode of the 
semiconductor device of this invention. 

[0023] In the example of 1 mode of the semiconductor device of this invention, the aforementioned cap insulator layer formed on 
the aforementioned electric conduction film of the aforementioned best layer consists of a silicon oxide or a silicon nitride. 



[Translation done ] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated 
3 In the drawings, any words are not translated. 



OPERATION 



[Function] It faces manufacturing a semiconductor device and there are a grinding method and the etchback method as the leading 
technique of the flattening method of the layer insulation film. While the grinding method is excellent in the dissolution of a global 
level difference, it is inferior to polish homogeneity a tittle. On the other hand, since it excels in polish homogeneity, and the level 
difference after deposition of a layer insulation film is reflected while repeatability is good, since a terminal point judging is also 
easy-, the etchback method is unsuitable to the dissolution of a global level difference, this invention uses these two flattening 
methods together, and it applies only the advantage to the manufacture method of a semiconductor device while it compensates 
mutual demerit. 

[0025] That is, in the manufacture method of the semiconductor device of this invention, the front face of the 2nd insulator layer 
(layer insulation film) which embeds a semiconductor device is ground first. At this time, flattening of the front face of the 2nd 
insulator layer (layer insulation film) can fully be carried out, and reduction of a global level difference is made good However, it 
is inferior to polish homogeneity, such as a layer insulation film, and repeatability between the semiconductor substrates within a 
semiconductor substrate side, and dispersion in the amount of polishes (***♦ of a layer insulation film) is large Then, etchback of 
the front face of the 2nd insulator layer (layer insulation film) by which flattening was earned out to some extent is carried out 
Since etchback is given by using a part of 1 st insulator layer or a part of cap insulator layer as a stopper until a part of cap 
insulator layer formed on the aforementioned electric conduction film of the best layer among each electric conduction film used 
as a pail of 1 st insulator layer of a w rap and the component of a semiconductor device exposes first the semiconductor device 
embedded at the 2nd insulator layer (layer insulation film) at this time namely, the end time of etchback is specified certainly 
Therefore, the 2nd insulator layer (layer insulation film) will have a final very high precision, and will be carried out [ flattening ] 
by the etchback following polish. 
10026] 

(Embodiments of the Invention] Hereafter, the gestalt of some concrete operations which applied this invention is explained in 
detail, referring to a drawing. 

[0027] (1st operation gestalt) First, the 1st operation gestalt is explained. In this 1st operation gestalt, DRAM is illustrated as a 
semiconductor device and the composition is explained with the manufacture method. In addition, with the 1 st operation gestalt, a 
memory capacitor explains taking the case of the so-called DRAM of the COB (Capacitor Over Bitline) structure where it is 
located in the upper layer of bit w iring. 

[0028] First, as shown in drawing 1 (a), on the p type silicon semiconductor substrate 1 , the field shield isolation structure 22 is 
formed in an isolation field by the so-called field shield isolation method, and the element formation field 2 1 is demarcated. 
[0029] That is, thickness is first formed for a silicon oxide 2, the polycrystal silicon film 3, and a silicon oxide 4 one by one on the 
p type silicon semiconductor substrate 1 at 50nm, 200nm, and about 200nm, respectively. Then, patterning of these silicon oxides 
2, the polycrystal silicon film 3, and the silicon oxide 4 is carried out by the dry etching following photo lithography and it etc , it 
removes alternatively, respectively, and the element formation field 21 is demarcated. And after forming a silicon oxide on the 
whole surface so that the silicon oxide 2, the polycrystal silicon film 3, and silicon oxide 4 which remained may be covered, 
anisotropy dry etching of the whole surface of the silicon oxide concerned is earned out by RIH etc., it leaves a silicon oxide only 
to the side attachment wall of a silicon oxide 2, the polycrystal silicon film 3, and a silicon oxide 4, and the side-attachment- wall 
protective coat 5 is formed. Thereby, the field shield isolation structure 22 equipped with the shield plate electrode which consists 
of a polycrystal silicon film surrounded by the silicon oxide is formed in a field field. 

[0030] Next, as shown in drawing 1 (b), it oxidizes thermally on the front face of the silicon semiconductor substrate 1 on the 
element formation field 2 1 which was mutually separated by the field shield isolation structure 22, and was demarcated relatively, 
and the gate oxide film 6 of about 15nm of thickness is formed. Then, a polycrystal silicon film and a silicon oxide are formed one 
by one by CVD all over including the field shield isolation structure 22. Subsequently, patterning of these silicon oxides and the 
polycrystal silicon film is carried out, and the gate electrode 8 which consists of the cap insulator layer 7 and polycrystal silicon 
film which become band-like from a silicon oxide is formed on the element formation field 2 1 ranging over the field shield 
isolation structure 22 top. 

1 003 1 ] Then, while anisotropy dry etching of the whole surface of the silicon oxide concerned is continuously carried out 
deposition formation of the silicon oxide and carried out to the whole surface by RIE etc, with CVD so that each cap insulator 
layer 7 on the clement formation field 2 1 and the field shield isolation structure 22 may be covered, and removing the gate oxide 
film 6 between the gate electrodes 8 in the element formation field 2 1 , it leaves the above-mentioned silicon oxide only to the side 
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attachment wall of each gate electrode 8. and the side-attachment-wall protective coat 9 is formed. At this time, it has the gate 
electrode 8 by which pattern formation was earned out to band-like through the gate insulator layer 6 on the element formation 
field 2 1 so that the field shield isolation structure 22 top may be straddled, and the gate electrode structure 23 which the cap 
insulator layer 7 and the side-attachment-wall protective coat 9 are formed, and becomes so that this gate electrode 8 may be 
covered is completed. 

[0032] Next, as shown in drawing 1 (c), deposition formation of the polycrystal silicon film which n type impurity, for example, 
Lynn (P), is doped by C VD, and becomes is carried out all over including the field shield isolation structure 22 top At this time, 
Lynn (P) in the polycry stal silicon film concerned is spread from a polycrystal silicon film on both sides of the gate electrode 8 in 
the element formation field 21 of the silicon semiconductor substrate 1 , and each diffusion layer 10 used as the source/drain is 
toimed. 

[(103 3 J Then, patterning of the polycrystal silicon film is carried out to the shape of an island so that it may be divided on the cap 
insulator layer 7 on the element formation field 2 1 , and the pad polycrystal silicon film 1 1 is formed so that it may connect with 
tuch diffusion layer 10 independently respectively. Each pad polycrystal silicon film 1 1 will be formed in the shape of [ to which 
the edge covers the part on the gale electrode structure 23 ] an island. 

[0034] Next, as shown in drawing 2 (a), deposition formation of the layer insulation film 12 which consists of a silicon oxide 
(Si OX film) by reduced pressure CVD is carried out at about }00nm of thickness. Then, after carrying out deposition formation 
of the layer insulation film 1 3 which consists of a BPSG fi lm by ordinary-pressure CVD at about 600nm of thickness so that the 
Ia\er insulation film 1 2 may be covered, and giving a reflow, only about l()0-200nm only of thickness carries out polish removal 
i if the surface part of the layer insulation film 1 3 by the chemical machinery grinding (Chemical Mechanical Polishing; CMP) 
method. 

[0035] Next, as shown in drawing 2 (b), whole surface etchback processing is shortly performed to the layer insulation film 13 to 
which flattening of the front face was carried out to some extent by the CMP method by the dry etching method. Etching gas is 
made into the mixed gas of CHK3 <60sccm), CF4 (60sccm), and Ar (SOOsccm), using an parallel monotonous type etching system 
lor example as etching conditions, an etching pressure is set to 1700mTorr(s) and injection power is set to 750W with RF power. 
Here, if etching of the layer insulation film 1 3 progresses by etchback processing, the layer insulation film 12 of a wrap part will 
expose the pad polycrystal silicon film 1 1 applied on the gate electrode structure 23 where it is located on the field shield isolation 
structure 22 the topmost part grade of the layer insulation film 1 2 which consists in the lower layer of the layer insulation film 1 3 
soon, and here. At this time, the etching area of the layer insulation film 13 decreases, and CO emission spectrum intensity in 
plasma also decreases in connection with it. With this operation gestalt, the variation of this CO emission spectrum intensity is 
detected, and the time of the layer insulation film 12 being exposed is specified to the terminal point of etching. In addition, even 
it it ends etching in fact at the time concerned, since the layer insulation film 1 2 has thin thickness, the topmost part grade of the 
pad polycrystal silicon film 1 1 will expose it a little. In this operation gestalt, repeatability can fully improve the whole surface 
mostly flattening of the layer insulation film 1 3 in the minimum thickness by the aforementioned etchback processing following 
the surface polish by the CMP method. 

[0036] Next, it is SiOX by reduced pressure CVD on the layer insulation film 13 by which flattening was carried out as shown in 
drawing 3 (a). Deposition formation of the layer insulation film 14 which consists of a film is carried out at about lOOnm of 
thickness, then, the bit contact in which patterning of the layer insulation films 14, 13, and 1 2 is carried out, and a part of front 
face of the pad polycrystal silicon film 1 1 (pad polycrystal silicon film 1 1 of the inside of drawing and center-section grade) is 
exposed — a hole 1 5 is formed 

[0037] next, it is shown in drawing 3 (b) — as — bit contact — the polycrystal silicon film 16 which doped n type impurity, for 
cx.imple, Lynn, by reduced pressure CVD all over the layer insulation film 14 containing the internal surface of a hole 1 5 is 
formed in about 60nm of thickness Then, the tungsten silicide film 1 7 is formed by the spatter or CVD on the polycrystal silicon 
film 16 at about 200nm of thickness. And patterning of the tungsten silicide film 17 and the polycrystal silicon film 16 is carried 
out, and the band-like bit wiring 24 is formed. 

[0038] although illustration was omitted after an appropriate time -- a layer insulation film and contact - pass processes, such as 
formation of a hole and a memory capacitor, and formation of the metal wiring following it, — DRAM is completed 
[0039] As mentioned above, in the 1st operat ion gestalt, the front face of the layer insulation film 1 3 which embeds the gate 
electrode structure 23 and the pad polycrystal silicon film 1 1 through the layer insulation film 12 is ground first. At this time, 
flattening of the front face of the layer insulation film 1 3 can fully be carried out, and reduction of a global level difference is made 
good. However, it is inferior to the polish homogeneity of the layer insulation film 1 3 and repeatability between the silicon 
semiconductor substrates 1 within the field of the silicon semiconductor substrate 1 , and dispersion in the amount of polishes 
(.**** of the layer insulation film 13) is large. Then, etchback of the front face of the layer insulation film 13 by which flattening 
was carried out to some extent is carried out. Since etchback is given by using some layer insulation films 1 2 as a stopper until the 
best layer grade of the layer insulation film 1 2 formed in the lower layer of the layer insulation film 1 3 is exposed first at this time 
namely, the end time of etchback is specified certainly. Therefore, the layer insulation film 1 3 will have a final very high 
precision, and will be earned out [ flattening ] by the etchback following polish. 

[0040] Therefore, according to the 1st operation gestalt, in DRAM which has a size level difference between a memory cell field 
and a circumference circuit field, sufficient flattening can be obtained by simple technique and it becomes realizable [ the further 
high integration ]. 

[004 1 1 - Modification - 1 lere, the modification of the 1 st operation gestalt is explained. Although DRAM is manufactured through 
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the almost same process as the 1 st operation gestalt in this modification, it is SiOX about the layer insulation film 1 2. It forms 
from u silicon nitride (Si3 N4 film) instead of being made from a film. 

[0042] Thus, Si 3N4 By forming the layer insulation film 1 2 which consists of a film, it adds to the effect of the 1 st operation 
gestalt mentioned above, and is Si 3N4. A film is SiOX. As compared with a film, for a low reason, the layer insulation film 1 2 
can function on accuracy as a stopper more at the time of etchback processing, and an etch rate can perform flattening of the lay er 
insulation film 13 still more certainly 

[0043] (2nd operation gestalt) Then, the 2nd operation gestalt of this invention is explained. Here, the composition of ORAM is 
illustrated with the manufacture method like the 1 st operation gestalt. Drawing 4 - draw ing 9 are the outline cross sections 
show ing the main processes of the manufacture method of DRAM of the 2nd operation gestalt. Drawing where drawing 4 (a) - 
draw ing 4 (c) and drawing 5 (a), drawing 6 (a), drawing 7 (a), drawing 8 (a), and drawing 9 (a) met the longitudinal direction of 
bit wiring, drawing 5 (b), drawing 6 (b ), drawing 7 (b ), drawing 8 (b), and drawing 9 (b) are drawings which met in the direction 
which intersects perpendicularly with a longitudinal direction. In addition, a same sign is given to the same part as the component 
of DRAM of the 1 st operation gestult. 

[0044] In this 2nd operation gestalt, the field shield layer insulation film 22 and the gate electrode structure 23 are first formed 
through the process of drawing 1 (a) - draw ing 1 (b) like the case of the 1st operation gestalt. Here, the element formation field 21 
in which a memory capacitor etc. is formed behind is set to memory cell field 2 1 a, and other element formation fields 2 1 which 
adjoin this memory cell are set to circumference circuit field 21b. The gate electrode structure 3 1 is formed in this circumference 
circuit field 2 1 b simultaneously with the gate electrode structure 23 in memory cell field 2 1 a. 

[0045] Next, as shown in drawing 4 (a), deposition formation of the polycrystal silicon film with which CVD comes to dope n 
type impurity, for example, Lynn (P), is carried out all over including a memory cell field 21a and circumference circuit field 21b 
top At this time, Lynn (?) in the polycrystal silicon film concerned is spread from a polycrystal silicon film on both sides of the 
gale electrode 8 m memory cell field 2 1 a of the silicon semiconductor substrate 1 , and circumference circuit field 2 1 b, and each 
diffusion layer 33 from which each diffusion layer 10 used as the source/drain serves as the source/drain at circumference circuit 
field 2 lb is formed in memory cell field 21a, respectively. 

[0046] Then, patterning of the polycry stal silicon film is carried out to the shape of an island so that it may be divided on the cap 
insulator layer 7 in memory cell field 2 1 a and circumference circuit field 21b, respectively, and the pad polycrystal silicon film 32 
is formed in memory cell field 2 1 a, respectively so that it may connect with each diffusion layer 1 0 independently respectively and 
the pad polycrystal silicon film 1 1 may be respectively connected w ith each diffusion layer 33 independently at circumference 
circuit field 21b. Each pad polycrystal silicon films 1 1 and 32 will be formed in the shape of [ to which the edge covers the part 
on the gate electrode structure 23 and 3 1 ] an island. 

[0047] next, the whole surface which includes a memory cell field 21a and circumference circuit field 21b top as shown in 
drawing 4 (b) -- CVD -- SiOX the bit contact in which patterning of this layer insulation film 25 is carried out, and a part of front 
face of the pad polycrystal silicon film 1 1 (pad polycry stal silicon film 11 of the inside of drawing and the center-section grade in 
memory cell field 21a) is exposed after forming the layer-insulation film 25 which consists of a film -- a hole 1 5 is formed 
[0048] next, it is showii in drawing 4 ic) — as — memory cell field 21a — setting — bit contact the polycrystal silicon film 16 
which doped n type impurity, for example, Lynn, by reduced pressure CVD all over the layer insulation film 25 containing the 
internal surface of a hole 15 is formed in about 60nm of thickness Then, the tungsten silicide film 17 is formed by the spatter or 
CVD on the polycrystal silicon film 16. and the silicon nitride (Si3 N4 film) 1 8 is further formed one by one on the tungsten 
siheide film 17 at about 200nm of thickness. And Si 3N4 Patterning of a film 18, the tungsten silicide film 17, and the polycry stal 
silicon film 16 is carried out, and the band-like bit wiring 24 is formed. Here, it is Si 3N4. A film 18 turns into a cap insulator 
layer of the bit wiring 24. 

[0049] Then, it is Si 3N4 by CVD to the whole surface which includes a memory cell field 2 la and circumference circuit field 
2 1 b top as shown in drawing 5 (a) and drawing 5 (b). A film is formed and it is this Si 3N4. Anisotropic etching of the 
membranous whole surface is carried out, and the side- attachment- wall protective coat 43 is formed in the side of the bit winng 
24 and the cap insulator layer 1 8. In addition, drawing 5 (b) shows the cross section of the direction which intersects 
perpendicularly with the longitudinal direction of the bit wiring 24, and is a cross section corresponding to 1 of dashed line A-A' 
of drawing 5 fa). This is the same also in the following drawing 6 - drawing 9 . 

[0050] Next, as shown in drawing 6 (a) and drawing 6 (b), after carrying out deposition formation of the layer insulation film 44 
which consists of a BPSG film by ordinary-pressure CVD all over including a memory cell field 21a and circumference circuit 
field 2 1 b top at about 4000A of thickness and giving a reflow, only about 1 00-200nm only of thickness carries out polish removal 
of the surface part of the layer insulation film 44 by the CMP method. 

[005 1 ] Next, as shown in drawing 7 (a) and drawing 7 (b), whole surface etchback processing is shortly performed to the layer 
insulation film 44 to which flattening of the front face was carried out to some extent by the CMP method by the dry etching 
method. Etching gas is made into the mixed gas of CHF3 (60sccm), CF4 (60sccm), and Ar (8()0sccm), using an parallel 
monotonous type etching system for example as etching conditions, an etching pressure is set to 1700mTorr(s) and injection 
power is set to 750 W with RF power. Here, if etching of the layer insulation film 44 progresses by etchback processing, the front 
face of the cap insulator layer 1 8 of the bit wiring 24 which consists in the lower layer of the layer insulation film 44 soon will be 
exposed. At this time, the etching area of the layer insulation film 44 decreases, and CO emission spectrum intensity in plasma 
also decreases in connection w ith it. With this operation gestalt, the variation of this CO emission spectrum intensity is detected, 
and the time of the cap insulator layer 1 8 being exposed is specified to the terminal point of etching. In this operation gestalt, 
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repeatability can fully improve the whole surface mostly flattening of the layer insulation film 44 in the minimum thickness by the 
aforementioned etchback processing following the surface polish by the CMP method. 

| ( i052] Next, it is SiOX by reduced pressure CVD to the whole surface so that the bit wiring 24 and the cap insulator layer 18 
may be covered, as shown in drawing 8 ( a) and drawing 8 (b). Although illustration is omitted after forming in about 2()0nm of 
thickness the layer insulation film 34 which consists of a film the storage contact in which patterning of the layer insulation films 
34 44, and 25 is carried out, and a part of front face of the pad polycrystal silicon film 1 1 (pad polycrystal silicon film 1 1 of the 
inside of drawing and the both-ends grade in memory cell field 2 1 a) is exposed -- a hole is formed then, storage contact - a hole 
- the polycrystal silicon film which doped n type impurity, for example, Lynn, by reduced pressure CVD all over including inside 
is formed in about 460nm of thickness then, a polycrystal silicon film — patterning — carrying out -- storage contact - the storage 
node electrode 35 which comes to connect with the pad polycrystal silicon film 1 1 through a hole is formed Then, after forming 
the dielectric film 36 used as the three-tiered structure of an oxide film, a nitride, and an oxide film so that the storage node 
electrode 35 may be covered, the polycrystal silicon film which doped n type impurity, for example, Lynn, by reduced pressure 
CVD is formed in about 150nm of thickness. Then, patterning of a polycrystal silicon film and the dielectric film 36 is earned out, 
and the cell plate electrode 37 is formed. At this time, the memory capacitor the storage node electrode 35 and the cell plate 
electrode 37 counter and carry out [ a capacitor ] capacity coupling through a dielectric film 36 is completed. 
[< K)53] Next, it is SiOX by CVD to the whole surface which includes a memory cell field 2 1 a and circumference circuit field 21b 
top so that a memory capacitor may be covered as shown in drawing 9 (a) and drawing 9 (b). After forming a film in about lOOnm 
of thickness, a BPSG film is continuously formed in about 500nm of thickness by ordinary -pressure CVD, and the layer insulation 
film 38 whose sum total thickness is about 600nm is formed, then, the contact which leads to the gate electrode 8 in 
c ircumference circuit field 21b — a hole (illustration is omitted) is formed 

[( >054] although illustration was omitted after an appropriate time — a layer insulation film and connection — pass processes, such 
as formation of a hole, and formation of the metal wiring following it, -- DRAM is completed 

[( K)55J As mentioned above, in the 2nd operation gestalt, the front face of the layer insulation film 44 embedding a memory 
c apacitor etc. is ground first. At this time, flattening of the front face of the layer insulation film 44 can fully be carried out, and 
i eduction of a global level difference is made good. However, it is inferior to the polish homogeneity of the layer insulation film 
44 and repeatability between the silicon semiconductor substrates 1 within the field of the silicon semiconductor substrate 1 , and 
dispersion in the amount of polishes (**+* of the layer insulation film 44) is large. Then, etchback of the front face of the layer 
insulation film 44 by which flattening was earned out to some extent is carried out. Since etchback is given by using the cap 
insulator layer 1 8 as a stopper until the front face of the cap insulator layer 18 located in the lower layer of the layer insulation film 
44 is exposed first at tins time namely, the end time of etchback is specified certainly. Therefore, from on memory cell field 2 1 a, 
the layer insulation film 44 will chip on circumference circuit field 21b, and will be earned out [ flattening ] with a final very high 
precision by the etchback following polish. 

[i )056] Therefore, according to the 2nd operation gestalt, in DRAM which has a size level difference between memory cell field 

2 1 a and circumference circuit field 21b, sufficient flattening can be obtained by simple technique and it becomes realizable [ the 
further high integration J. 

[< >057J (3rd operation gestalt) Then, the 3rd operation gestalt of this invention is explained. Here, an MOS transistor is illustrated 
as a semiconductor device and the composition is explained with the manufacture method, In addition, a same sign is given to the 
same part as the component of DRAM of the 1 st operation gestalt. 

[I )058] First, like the case of the 1st operation gestalt, through the process of drawing 1 (a), the field shield layer insulation film 

22 is formed, and the element formation field 21 is demarcated on the silicon semiconductor substrate 1 in this 3rd operation 

gestalt. 

[1 1059] Next, as shown in drawing 10 (a), it oxidizes thermally on the front face of the silicon semiconductor substrate 1 on the 
element formation field 21 , and the gate oxide film 6 of about 1 lOnm of thickness is formed. Then, they are a polycrystal silicon 
film and Si 3N4 by CVD to the whole surface including the field shield isolation structure 22. A film is formed one by one so that 
thickness may be set to about 200-300nm and about 20-50nm, respectively. Subsequently, these Si 3N4 Patterning of a film and 
the polycrystal silicon film is carried out, the field shield isolation structure 22 top is straddled, and it is Si 3N4 to band-like on the 
clement formation field 2 1 . The gate electrode 8 which consists of the cap insulator layer 5 1 and polycrystal silicon film which 
consist of a film is formed. 

[i 1060] Then, a silicon oxide is formed in the whole surface by CVD, anisotropic etching of the whole surface of this silicon oxide 
is earned out, the side- attachment- wall protective coat 52 is formed in the side of each gate electrode 8 and the cap insulator layer 
5 1 , and the gate electrode structure 53 is formed. 

[i )06 1 ] Next, after forming the BPSCi film 54 in about 600nm by ordinary-pressure C VD here f the thickness and here J where the 
gate electrode structure 53 on the element formation field 2 1 is embedded after forming a silicon oxide 55 in about lOOnm of 
thickness so that the whole surface may be worn by CVD as shown in drawing 1 0 (b), and giving a reflow, only about 10()-200nm 
only of thickness carries out polish removal of the surface part of the layer insulation film 54 by the CMP method. 
[0062] Next, as shown in drawing 10 (c), whole surface etchback processing is shortly performed to the layer insulation film 54 
to which flattening of the front face was carried out to some extent by the CMP method by the dry etching method. Etching gas is 
made into the mixed gas of CHF3 (60sccm), CF4 (60sccm), and Ar (800sccm), using an parallel monotonous type etching system 
for example as etching conditions, an etching pressure is set to 1700mTorr(s) and injection power is set to 750 W with RF power 
I Icrc, if etching of the layer insulation film 54 progresses by etchback processing, the front face of the cap insulator layer 5 1 of the 
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gate electrode structure 53 which consists soon on the lower layer field shield isolation structure 22 of the layer insulation film 54 
will be exposed. At this time, the etching area of the layer insulation film 54 decreases, and CO emission spectrum intensity in 
plasma also decreases in connection with it. With this operation gestalt, the variation of this CO emission spectrum intensity is 
detected, and the time of the cap insulator layer 52 being exposed is specified to the terminal point of etching. In this operation 
gestalt. repeatability can fully improve the whole surface mostly flattening of the layer insulation film 54 in the minimum 
thickness by the aforementioned etchback processing following the surface polish by the CMP method. 
[0063] although illustration was omitted after an appropriate time -- a memory cell capacitor, a layer insulation film, and 
connection — pass processes, such as formation of a hole, and formation of the metal wiring following it, — an MOS transistor is 
completed 

[0064] As mentioned above, in the 3rd operation gestalt, the front face of the layer insulation film 54 which embeds the gate 
electrode structure 53 is ground first. Etchback of the front face of the layer insulation film 54 at this time by which flattening was 
earned out to some extent is carried out. At this time, flattening of the front face of the layer insulation film 54 can fully be carried 
out, and reduction of a global level difference is made good. However, it is inferior to the polish homogeneity of the layer 
insulation film 54 and repeatability between the silicon semiconductor substrates 1 within the field of the silicon semiconductor 
substrate 1 , and dispersion in the amount of polishes (**** of the layer insulation film 54) is large. Since etchback is given by 
using the cap insulator layer 5 1 as a stopper until the front face of the cap insulator layer 5 1 located in the low er layer of the layer 
insulation film 54 is exposed first namely, the end time of etchback is specified certainly. Therefore, the layer insulation film 54 
will have a final very high precision, and will be carried out [ flattening ] by the etchback following polish 
|00o5] in addition, the 1- above-mentioned [ this invention ] — it is not limited to the 3rd operation ****** For example, instead 
of forming isolation structure as field shield isolation structure by the field shield isolation method, it forms as a field oxide film by 
the so-called LOCOS method, or a slot is formed in a silicon semiconductor substrate by the trench separation method, this 
Mizouchi may be embedded by the insulator layer and trench type isolation structure may be formed. 



[ Translation done ] 
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*NOTIClS* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not retlect the original precisely. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Draw ings] 

[Drawing 1 ] In the 1 st operation gestalt of this invention, it is the outline cross section showing the manufacture method of 
DRAM in order of a process. 

[Drawing 2] It is the outline cross section showing the manufacture method of DRAM in order of a process in the 1 st operation 
gestalt of this invention following on drawing 1 . 

[Drawing 3] It is the outline cross section showing the manufacture method of DRAM in order of a process in the I st operation 
gestalt of this invention following on drawing 2 

[Drawing 4| In the 2nd operation gestalt of this invention, it is the outline cross section showing the manufacture method of 
DIMM in order of a process. 

[Drawing 5j It is the outline cross section showing the manufacture method of DRAM in order of a process in the 2nd operation 
gestalt of tins invention following on drawing 4 . 

[Drawing 6] It is the outline cross section showing the manufacture method of DRAM in order of a process in the 2nd operation 
gestalt of this invention following on drawing 5 . 

[Drawing 7] It is the outline cross section showing the manufacture method of DRAM in order of a process in the 2nd operation 
gestalt of this invention following on drawing 6 . 

[Drawing 81 It is the outline cross section showing the manufacture method of DRAM in order of a process in the 2nd operation 
gestalt of this invention following on drawing 7 . 

[Drawing 9] It is the outline cross section showing the manufacture method of DRAM in order of a process in the 2nd operation 
gestalt of this invention following on drawing 8 . 

[Drawing 10] In the 3rd operation gestalt of this invention, it is the outline cross section showing the manufacture method of an 

MOS transistor in order of a process. 

[Description of Notations] 

1 P Type Silicon Semiconductor Substrate 

6 Gate Insulator Layer 

7, 42, 5 1 Cap insulator layer 

8 Gate Electrode 

9 (It Consists of a Silicon Oxide) Side-Attachment-Wall Protective Coat 

10 33 Diffusion layer 
1132 Polycrystal silicon pad 

12, 13, 14, 25, 34, 38, 44, 54 Layer insulation film 

15 Bit Contact - Hole 

16 Polycry stal Silicon Film 

1 7 Tungsten Sihcide Film 

1 8 Silicon Nitride 

2 1 Element Formation Field 

2 1 a Memory cell field 

2 lb Circumference circuit field 

22 Field Shield Isolation Structure 
23, 3 1 , 53 Gate electrode structure 
24 Bit Wiring 

35 Storage Node FTectrode 

36 Dielectric Film 

37 Cell Plate Electrode 

43 52 (it consists of a silicon nitride) Side-attachment-w all protective coat 
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DRAWINGS 
[ Drawing 1 ] 
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